Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2015

A facile design, highly efficient green synthetic strategy of peony
flower-like SO, SnO,-fly ash nano catalyst for the three component

synthesis of serendipity product with dimedone in water

Kannan Thirumurthy and Ganesamoorthy Thirunarayanan®

Department of chemistry, Annamalai University, Annamalainagar- 608 002, India

*E-mail address: drgtnarayanan@rediffmail.com

S1


mailto:drgtnarayanan@rediffmail.com

Contents

Table S1. EDS elemental composition, of SnO2-fly ash,
S0,42SnO,-fly ash and Sixth run SO,>SnO,-fly ash.
UV-Vis DRS spectra

NMR spectra for synthesized compounds (4a-4g and 5a-5g)

HR-MS spectra for synthesized compounds

(4a, 4c, 4d, 4e, 41, 4g and 5b, Sc, Se , 5g)

page number

S3

S3

S21-S40

S41-S50

S2



EDS elemental composition, atomic and weight percentage

ash and sixth run SO4*Sn0O,-fly ash.

Table S1

of SnO,-fly ash, SO,*SnO,-fly

SnO,-fly ash S0,>Sn0,-fly ash Sixth run SO,>Sn0,-fly ash
Element Weight % Atomic% | Element Weight % Atomic% | Element Weight % Atomic%
OK 43.88 71.81 OK 49.15 62.70 OK 46.29 60.82
Na K 0.78 0.89 Na K 11.48 10.19 Na K 8.39 7.67
Mg K 151 1.63 MgK | 0.51 0.43 Mg K 2.53 2.19
AlK 7.12 6.90 AlK 15.55 11.76 AlK 5.15 4.01
SiK 8.02 7.48 SiK 18.94 13.76 SiK 28.80 21.56
ClK 0.48 0.36 SK 0.27 0.17 ClK 0.22 0.13
CaK 4.59 3.00 CaK 0.71 0.36 KK 0.48 0.26
FeK 2.54 1.19 FeK 0.86 0.31 CaK 4.68 2.45
SnL 29.90 6.60 SnL 0.63 0.11 FeK 1.53 0.58
AuM 1.18 0.16 AuM 1.89 0.20 SnL 1.95 0.34
Totals 100.00 Totals 100.00 Totals 100.00
UV-Vis DRS
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Fig.S1 UV-Vis Reflectance spectra of (a) SnO,-fly ash (b) SO4>SnO,-fly ash.
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2-((2-((9-ethyl-9H-carbazol-3-yl)amino)-4,4-dimethyl-6-oxocyclohex-1-en-1-
yl)(phenyl)methyl)-5,5-dimethylcyclohexane-1,3-dione (Table 2, entry 1, 4a)
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D1 1.00000000 sec
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SOLVENT CDC13
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DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 28.5
W 20.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 =
10.00 usec
PL1 2.00 dB
PL1W 49.44866943 ¥
SFO1 100.6130223 MHz
HANNEL f2
CPDPRG2 waltzlé
NUC2 H
PCPD2 90.00 usec
PL2 1.50 dB
PL12 17.18 dB
PL13 20.18 dB
PL2W 15.18650627 W
PL12W 0.41063678 W
PL13W 0.20580591 W
400.0926004 Mz
32768
100.6029620 MHz
EM
0
1.00 Hz
0
1.40
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2-((2-chloro-6-methoxy-3,4-dihydroquinolin-3-yl)(2-((9-ethyl-9H-carbazol-3-yl)amino)-4,4-

dimethyl-6-oxocyclohex-1-en-1-yl)methyl)-5,5-dimethylcyclohexane-1,3-dione (Table2 entry

2 4b)
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152.474
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2-((2-((9-ethyl-9H-carbazol-3-yl)amino)-4,4-dimethyl-6-oxocyclohex-1-en-1-yl)(4-

(trifluoromethyl)phenyl)methyl)-5,5-dimethylcyclohexane-1,3-dione (Table 2 entry 3 4¢)
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2-((2-((9-ethyl-9H-carbazol-3-yl)amino)-4,4-dimethyl-6-oxocyclohex-1-en-1-yl)(3-

methoxyphenyl)methyl)-5,5-dimethylcyclohexane-1,3-dione (Table 2 entry 4 4d)
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DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
aQ 1.3631988 sec
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oW 20.800 usec
DE 6.50 usec
TE 298.7 K
CNST2 145.0000000
D1 2.00000000 sec
D2 0.00344828 sec
D12 0.00002000 sec
DO 1
= CHANNEL £
20.00 usec
2.00 dB
49.44866943 W
l 100.6130223 Mz
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n WJ In J | waltz16
[ (R 1H
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0
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2-((2-((9-ethyl-9H-carbazol-3-yl)amino)-4,4-dimethyl-6-oxocyclohex-1-en-1-yl)(4-

(methylthio)phenyl)methyl)-5,5-dimethylcyclohexane-1,3-dione (Table 2 entry 5 4e)
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CHANNEL f1
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2-((2-((9-ethyl-9H-carbazol-3-yl)amino)-4,4-dimethyl-6-oxocyclohex-1-en-1-yl)(2-

nitrophenyl)methyl)-5,5-dimethylcyclohexane-1,3-dione (Table 2 entry 6 4f)
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D1 2.00000000 sec
D11 0.03000000 sec
DO 1
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400.0926004
32768
100.6029620
EM
0
1.00
0
1.40
T " T T " T " T " T T T " T " T "
200 180 160 140 120 100 80 60 40 20 ppm
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2-((2- S?-eth 1-9H-carbazol-3-yl)amino -424-dimethYl-6-ox0cyclohex-1-e
yl)methyl)-5,5-dimethylcyclohexane-1,3-dione (Table 2 entry 8 4g)
T VT Nee=—"
O
STN
oy e
N o

Vs 1

/ e I AN -

§

ENEN Y

N 4

10 9 8 7 6 5 4 3 1 0 Ppm
[Te} O | |0 N[O | |\©O [e)] — AN [ |0 [N [ |00 [CO [ |1 [OY
— <SS [ O [ O [T~ ™ [e)) SO IN [N [ [ [ H (0[O
— | [N[N|N [ O o — O|H N[N [O || [ | |
NOOONMCTTTOHNWONNOWOANTONWOWS O MO
OQOLVWTOTILANLOMNMTP IO AFTOWIAIANDNVDOMEHAACTMNTW AN NSO O
© e e e e e e e e e e e e e e e e e e e e e e A DH O A0~ 00NN O O
ONOVWOWOMMOWVHDIITLMMANOOOHOCNOWO =« ¢ ¢ ¢ ¢ o o o o o o o o
OO~V ITTNOMOANNNNNNNNAAAAOODO T~ LVLOAAITOI> A HAAOI~M
NA A4 dd A A" A A A A d A A" A A A A A A A A0 ITITOONONONNN A

TM-dtc
NAME 21-05-2014
EXPNO 59
PROCNO 1
Date_ 20140519
Time 13.50
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 50.8
DW 60.800 usec
DE 6.50 usec
TE 300.2 K
D1 1.00000000 sec
TDO 1
== CHANNEL f1
14.80 usec
1.50 dB
15.18650627 W
400.0934707 MHz
32768
400.0910000 MHz
EM
0
0.30 Hz
0
1.00
BRUKER
TM-dtc
NAME 21-05-2014
EXPNO 60
PROCNO 1
Date_ 20140519
Time 14.11
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
TD 65536
SOLVENT cpel13
389
DS 4
SWH 24038.461 Hz
0.366798 Hz

2768
100.6029620
EM

0
1.00
0

1.40

C><
BRUKER
C >0

\
180

200 160

\
140

\
120

ppm

S15



O OMHONID NI OYM <
O NON A M ™~O NNO~~W0W0nLWo dtf
I T o e N A~ 00 W WMM™S WO
I R R MWOM~WOA AN MO ©
O HOY~LO) O OO N 0O O e e e e e e e e e e e NAME K.TM 1
O ONNNNAAAOO O O™ OO~ mM EXENO 7
I e e I B e e B I R O TTOONNNNN A FRocHo S0140710
N NN :
INSTRUM
PROBHD 5
PULPROG
TD
SOLVENT
AQ
RG
DW
DE
TE
CNST2
D1
D2 .00 c
D12 0.00002000 sec
TDO 1
77777777 CHANNEL fl ========
NUC1 13C
Pl 10.00 usec
P2 20.00 usec
PL1 2.00 dB
PL1W 49.44866943 W
SFO1 100.6130223 MHz
I ffffffff CHANNEL f2 ========
CPDPRG2 waltzl6
i A L " FoP Py o NUC2 1H
LAl | |lT P3 14.80 usec
P4 29.60 usec
PCPD2 90.00 usec
PL2 1.50 dB
PL12 17.18 dB
PL2W 15.18650627 W
PL12W 0.41063678 W
SF02 400.0926004 MHz
SI 32768
SF 100.6029620 MHz
WDH EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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(E)-N-benzylidene-9-ethyl-9H-carbazol-3-amine (Table 2 entry 1 5a)

tm-dhl
OMNITNDOITITADNOVANANAND O AN AN AF AN ™M [
HO OO INONOODTANNDNONO ~ 0 m NAME K.TM
FANNAAOO0OO0OOOMWOLWOOMWOWWOMIFIIFNOMNNOMM®OMMOM < < EXPNO 296
.. BROCNO 7
CWoWOWWOWWwWwWwWoww -~ — Dat97 20140503
&W% \/ \‘/ Time 11.01
INSTRUM AV400
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 8
DS 2
SWH 8012.820
FIDRES 0.122266
AQ 4.0894966
RG 28.5
DW 62.400
DE 6.00
TE 297.9
D1 1.00000000
_ P I - TDO 1
N= == CHANNEL f1l
10.00
0.00
400.1318754
32768
N 400.1300069
EM
L ;
0.30
0
1.00
10 9 8 7 6 5 4 3 2 Ppm
o[~ (oo |o]m [ov)m © (=)
(@] (][] [} [V (&) (en] o o
OO [ | [N | N o
HANMNMTOONS TN AT O O
NN MM LWL WONTM™ O N n o~ tm-iml
OO OV OWAHAL —HLOOOWOOrS WM o N
e e e e e e e e e e e e e e A DN OY ~ o
MO WOWWLMMOOOWMN WO =« =« = . N
DI TTONONNNNNNNAAOOT™I O ~ o NAME ™
A A A A A A A A A A A A ™0 — EXPNO 37
S\ o
Date 20141106
ime 1.06
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG
u
.50 u
295.6 K
2.00000000 s
0.03000000
1
wocr 13
Pl 11.00 usec
.00 dB
33.65927887 W
100.6228298 MHz
I I I I I I I I
200 180 160 140 120 100 80 40 20 ppm

Hz
Hz
sec

usec
usec

sec
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(E)-N-((2-chloro-6-methoxyquinolin-3-yl)methylene)-9-ethyl-9 H-carbazol-3-amine (Table 2 entry 2

5b).

TM-dqgl
NAME 04-06-2014
OANNOD T ANLT-MNOEOFTONOONANDN O ML T — w0 EXPNO 33
AOMNAAND AT EON AN ADNDO LT A O NN ~ o PROCNO 1
AAAA AN OOOWOIFTIFITONNNAAA OOM®MO < S Date 20140604
e R eI el e O o i i el el el et et et ol ol ol o S oS IS S S B e} — Time 15.21
INSTRUM AV400
\\m\&%%r/%/) \V/ \‘/ PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT cDC13
/ NS 16
DS 2
© SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 40.3
DW 62.400 usec
DE 6.00 usec
/ TE 298.8 K
\ D1 1.00000000 sec
TDO 1
—
—_ CHANNEL f1 =
N 10
- <o ) - - 10.00 usec
0.00 dB
400.1318754 MHz
32768
400.1300069 MHz
N EM
0
0.30 Hz
0
1.00
L BRUKER
T T T T T T T T T T
10 9 8 7 6 5 3 2 1 ppm
SN O [<r [~ [0 |0 | | o
oo O [ o [ |00 | e o |< o
olo o | [ I s} ™
TM-dqgl
CANAO OIS ONO A0 O
MOOMOAOAMMOWOWMON AFNOVO AFAS~OA™WO ™ ™ ~ NAME 04-06-2014
1 RS R R ) ~ © EXPNO 34
OANSEFTNONNDNDVDOOILTNMNOODNMPDOL + « =+ o . . PROCNO 1
DL FTFTONOANNNNNNNNNNAAOOOS~O O ~ ™ Date_ 20140604
A A A A A AAAAAAAAAAAAAAAA A O ™ — Time 15.23
INSTRUM AV400
kk\\‘k\l\“\‘\\“‘\\/ﬁ////% ‘ ‘ PROBHD 5 mm PABBO BB/
PULPROG 29pg30
£89999998
TDO 1
CHANNEL f£1
1
100.6228298
CHANNEL £2 ========
waltzl6
1H
80.00 usec
0.00 dB
4.00 dB
14.00 dB
400.1316005 Mz
3276
100.6127690 MHz
EM
0
3.00 Hz
0
1.40
BRUKER
I I I I I I I I I I I
200 180 160 140 120 100 80 60 40 20 ppm

518



(E)-9-ethyl-N-(4-(trifluoromethyl)benzylidene)-9 H-carbazol-3-amine (Table 2 entry 3 Sc).

tm-cf-1
NANNDSL A HOOOO IO MO0 0~ oo ~ o
HIOMAOOWOFILTN A AN O — Oy >~ © © O 0 NAME K.TM
~CH A OO0 T TNNNN e Nse N} <SS EXPNO 294
PROCNO 1
0 00 00 0 O 0O [~ [~ [~ [~~~ [~~~ < o — Date. 20140502
e\ ——" /" N% 1914
INSTRUM AV400
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
Ds 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
e AQ 4.0894966 sec
- T T CF3 - RG 28.5
DW 62.400 usec
DE 6.00 usec
TE 298.1 K
D1 1.00000000 sec
N=— TDO 1
CHANNEL f1 =
1H
10.00 usec
0.00 dB
N 400.1318754 MHz
32768
400.1300069 MHz
EM
0
0.30 Hz
0
1.00
BRUKER
T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
N~ s o [o i ]n ~
~| |~ |o|o|jov|v|o fee) o
o ||| ||| — ™
TM-dcf-
NAME ™
MOOMNWLMNS O 0O W EXPNO 6
SOV NVWOSINDO WO OO N 0N © ™~ PROCNO 1
e e e e e e e e e e e e s mOo ™ ~ © Pat 20140507
DHNODNDOOMMNO OO N ® O . Time 0.10
OO NNNNNNNA OO ~ 0 ~ ™ INSTRUM AVA00
oA A A A A A o~~~ ™ —

PROBHD 5 mm PABBO BB/

PULPROG 2gpg30
D 65536

/
/
§

SOLVENT CcDC13

NS 100

DS 4

SWH 30120.482 Hz
FIDRES 0.459602 Hz
AQ 1.0879476 sec
RG 20642.5

DW 16.600 usec
DE 6.00 usec
TE 297.5 K
D1 2.00000000 sec
dill 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

CHANNEL f1

NUC1 13C

P1 11.00 usec
PL1 0.00 dB
SFO1 100.6228298 MHz

CHANNEL £2

CPDPRG2 waltzl6é
NUC2 18
PCPD2 80.00 usec
PL2 0.00 dB
PL12 14.00 dB
PL13 14.00 dB
SF02 400.1316005 MHz
SI 32768

SF 100.6127690 MHz
WDW EM

SSB 0

LB 3.00 Hz
GB 0

PC 1.40

LR AN idal il BRUOUKER
C >

T
200 180 160 140 120 100 80 60 40 20 ppm
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(E)-9-ethyl-N-(3-methoxybenzylidene)-9 H-carbazol-3-amine (Table 2 entry 4 5d)

NOVOFANATID OO © WO O © ® O N~ — < © TM-Doch
OMAHMH®OM OO — O 0 © O © ©
O AT OO0 I IFTITNNNOO TN N < S <
NAME K.TM
€ 000 0~~~ [~~~ 0~~~ T ™ o EXPINO iea
\\“\\ \//nw/%/ \%/ \‘/ PROCNO 1
Date_ 20131103
H3CO Time 11.57
INSTRUM AV400
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT cpc13
— NS 16
N DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 28.5
N DW 62.400 usec
DE 6.00 usec
I\\ TE 295.6 K
ces S- - - - D1 1.00000000 sec
TDO 1
PL1 0.00 dB
SFO1 400.1318754 MHz
ST 32768
SF 400.1300069 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
A d
10 9 8 7 6 5 4 3 2 1 0 ppm
@) [0 [o)<< [~ o o o
~ |00 |0 QO < [ [e)} (@]
lellle]e] o | — o™
O NN AN AN AT NSO O MM
OCANNNOANNO 0O~ OO DO NMMO ® ™ — ©
OO NI NG®O®I LD A ™M™ O M ™ o ~ TM-Doch
[ R e R oY < ~ 0
AN OO MMO N N®O®O + + . . .
OO FTITNONANNNNNAAAAO OO 0 o~ ™ NAME K.TM Stu nmr
B = [ [ [ e e R o) ™ — EXPNO 165
PROCNO 1
\\ll\\“‘\"\\\" ////// \V ‘ ‘ Date 20131103
Time 11.59
INSTRUM AV400
PROBHD 5 mm PABBO BB/
PULPROG 29pg30
65536
SOLVENT CDC13
NS 512
Ds 4
SWH 30120.482 Hz
FIDRES 0.459602 Hz
AQ 1.0879476 sec
RG 20642.5
DW 16.600 usec
DE 6.00 usec
TE 295.7 K
D1 2.00000000 sec
ai1 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
== CHANNEL f1l
Pl 11.00 usec
PL1 0.00 dB
SFO1 100.6228298 MHz
= == CHANNEL f2 ==
CPDPRG2 waltzl6é
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 14.00 dB
PL13 14,00 dB
SF02 400.1316005 MHz
SI 327
SF 100.6127690 MHz
WDW EM
SSB 0
8 3.00 Hz
IGB 0
PC 1.40
I I I I I I I I I I I
200 180 160 140 120 100 80 60 40 20 0 ppm
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(E)-9-ethyl-N-(4-(methylthio)benzylidene)-9H-carbazol-3-amine (Table 2 entry 5 Se)

TM-dsl
OO OoOLWNNMWLOITOMMSHO~M — w0~ wn — N 0
HONTONOASO SN OLWONMO LN — O~ 10 [To) © © NAME 21-05-2014
O A OO I NN N < NN M n o < EXPNO 16
. PROCNO 1
oo r-r~r~rerCSreS eSS SRS SRS IS T — Dat87 20140520

\\\h// Time 23.20
INSTRUM AV400

PROBHD 5 mm PABBO BB/

PULPROG zg30
TD 65536
SOLVENT CDC13
SCH3 NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
N=— RG 28.5
DW 62.400 usec

=

DE 6.00 usec
f TE 298.4
D1 1.00000000 sec
il / f D0 1
N == CHANNEL f1l ==
1H
10.00 usec

0.00
400.1318754 MHz
32768
400.1300069 MHz
EM

0
0.30 Hz
0

1.00

Co><)
BRUKER
>0

10 9 8 7 6 5 4 3 2 1 ppm
<] [© (oo < [ oo < o
D[ || [ O [Y|™M [} (o)) o
OO | [N || —
D NSO S O S O N 0O TM-dsl
O ONDWODMON—HONDO O OO o — o ©
N WSSO OISO O m o~ o0~
P = T ~ ~
N NOOMMIMMO O N W . ..
LI ONONNNNNAAAOO ~ -~ 0 ~ [TolNep]
O [ [ i R N N S e ™ —

AV400

5 mm PABEO BB/
29pg30

36

CHANNEL f1 ===
13

c
11.00 usec
0.00 dB
SFOL 100.6228298 MHz

216

H
80.00 usec
0.00 dB
14.00 dB
14.00 dB
SFO2 400.1316005 MHz

F2 - Processing parameters
S1 32768

100.6127690 MHz
EM

0
3.00 Hz
0

1.40

200 180 160 140 120 100 80 60 40 20 0 ppm
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(E)-9-ethyl-N-(2-nitrobenzylidene)-9H-carbazol-3-amine (Table 2 entry 6 5f)

TM-d2n
DN OTONDNC OO AN TN~ 1N O~ ) NAME ™
AT A A OO OO T TFTNNNNT OO < s < EXPNO 4
GV 00 00 GO O 00 GO GO O [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ 0~ << < — SESSNO 201405[)%
Teeeee—e——eaS p———— ¢~ N/ T 2
INSTRUM AV400
PROBHD 5 mm PABBO BB/
PULPROG 2930
TD 65536
SOLVENT cDCl13
NS 8
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 28.5
i - dr s S s — S g‘]::q 626488 Ezzz
TE 296.4 K
D1 1.00000000 sec
TDO 1
CHANNEL fl ==
N= 1H
NO. 10.00 usec
> 0.00 dB
400.1318754 MHz
32768
400.1300069 MHz
EM
N 0
0.30 Hz
0
1.00

Co<
BRUKER
C >0

10 9 8 7
< O (s [O) [oO [ [ | |OY o ™
(o)) oYYy |[O |[oOY ™M o o
o O OO v v [ [ N (s8]
TM-dn-zZ
NAME ™
EXPNO 7
PROCNO 1
Date 20140507
OO A0 A OWOWONS O NO ™~ Time— 0.1a
DN OITONANOONS OO ~ ~ TNSTRUM AVA00
e s s s T T T T o~ ~ © et o i saBa oy
NOANONMOANOILMNMNOOO MWD =+ + -+ . . EULDROG =
OO ONONONNNNNNNAAO OO ~ ™ z29p9
R [ i B e ™ — D 65536
SOLVENT CDC13
NS 100
DS 4
SWH 30120.482 Hz
FIDRES 0.459602 Hz
A0 1.0879476 sec
RG 20642.5
DW 16.600 usec
DE 6.00 usec
TE 297.3 K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
DO 1
CHANNEL f1
NUCL 13cC
Pl 11.00 usec
PL1 0.00 dB
SFO1 100.6228298 MHz
== CHANNEL f2 ==
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 14.00 dB
PL13 14.00 dB
SFO2 400.1316005 MHz
ST 32768
SF 100.6127690 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
PC 1.40
gl
) I ) I ) I ) I ) I ) I ) I ) I ) I ) I ) I
200 180 160 140 120 100 80 60 40 20 Ppm
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(E)-9-ethyl-N-(thiophen-2-ylmethylene)-9H-carbazol-3-amine (Table 2 entry 8 5g)

tm-dt
N O OO MWW~ NN O O S~ M ~ o
ONATFTOoOAATTMdAHDOIOHOMOLW O 0 [~ 1 -~ s NAME K.T™
CHA A OO IO NNNAA A O MM T EXPNO 279
[ee g e R e o e e e O i St Sl ol sl o oS LIS IS — PROCNO

1

Date_ 20140326

T\ —— ¢~ N Time 16.27
INSTRUM AV400

PROBHD 5 mm PABBO BB/

PULPROG zg30
TD 65536
ST N SOLVENT cDpel3
NS 8
— DS 2
N= SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 28.5
s W o - s DW 62.400 usec
DE 6.00 usec
N TE 296.0 K
D1 1.00000000 sec
L\\ TDO 1
Pl 10.00 usec
PL1 0.00 dB
SFO1 400.1318754 MHz
SI 32768
SF 400.1300069 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
BRUKER
L . . Jl | N (>
I I I I I I I I I I
10 9 8 6 5 4 2 1 0 ppm
o] [M[mfo[(o|w]s s o ©
o |[olo|w|—|—|m|o ~ o
— —A|O|N|[H [N |[H|O N o
NN ANT-OOVO ™00 OMm tm-dt
AN ITONNO A0 DAL N ML T O ™~ —
COANOONFEAFOONNSSOS0OM I o
. . . . . . . . . . . . . . . . N O~ o~ e} NAME K.TM Stu nmr
OMMO®WANI=INMMOOCWNODO® =+ + -+ . . EXPNO 278
HFTFTTTONONNNNNNAAAOO™ O ~ ™ PROCNO 1
A A A A A A A A A A A A A ™ — ga[i:, 201223%
i .
INSTRUM AV400
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 65536
SOLVENT CcDC13
NS 100
DS 4
SWH 30120.482 Hz
FIDRES 0.459602 Hz
R0 1.0879476 sec
RG 20642.5
DW 16.600 usec
DE 6.00 usec
TE 296.0 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
CHANNEL f1
NUC1 13C
Pl 11.00 usec
PLL 0.00 dB
SFO1 100.6228298 MHz
CHANNEL f2 =
waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 14.00 dB
PL13 14.00 dB
SF02 400.1316005 MHz
SI 32768
SF 100.6127690 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
PC 1.40
I I I I I I I I I I I
200 180 160 140 120 100 80 60 40 20 0 ppm
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BRUKER MAXIS HRMS REPORT

School of Chemistry
University of Hyderabad

Analysis Info

) Acquisition Date  6/5/2014 12:03:36 PM
Analysis Name  D:\Data\2014\PROF.M.PERIASAMY\JUNE\P1.d

Method tune_low_Pos.m Operator Ramu Sridhar
Sample Name  P1-CHCL3-ACN Instrument maxXis 10138
Comment

Acquisition ﬁéraﬁ‘néter

Source Type ESI lon Polarity Positive Set Nebulizer 4.4 psi
Focus Not active Set Capillary 3800V Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset -500 vV Set Dry Gas 4.0 I/min
Scan End 1500 m/z Set Collision Cell RF 350.0 Vpp Set Divert Valve Waste
Intens.{ ~ +MS, 0.4-0.5min #(23-27)
x106
44
561.3117

562.3130
1 -
563.3147
567.2974
see.lsom
1 T T T T T
556 558 560 562 564 566 568 570 miz
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BRUKER MAXIS HRMS REPORT

School of Chemistry
University of Hyderabad

Analysis Info

Analysis Name  D:\Data\2014\PROF.M.PERIASAMY\JUNE\P2 d

Acquisition Date  6/5/2014 12:35:38 PM

Method tune_low_Pos.m Operator Ramu Sridhar
Sample Name P2-CHCL3-ACN Instrument maXis 10138
Comment
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 4.4 psi
Focus Not active Set Capillary 3800V Set Dry Heater 180 °C
Scan Begin 50 miz Set End Plate Offset  -500 V Set Dry Gas 4.0 l/min
Scan End 1500 m/z Set Collision Cell RF 350.0 Vpp Set Divert Valve Waste
Intens, +MS, 0.6-0.6min #(33-38)
x109]
3.0
629.2991

2.54

2.0

1:6

630.3018
1.04
0.5
631.3044
624.2747 632.3076
0.0 3 . ‘ | —L 1 S| 1 . = | 1 = z
622 624 626 628 630 632 634 miz
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BRUKER MAXIS HRMS REPORT

School of Chemistry
University of Hyderabad

Analysis Info
Analysis Name  D:\Data\2014\PROF.M.PERIASAMY\JULY\D3.d

Method tune_low_Pos.m
Sample Name  D3-CHCL3-ACN
Comment

Acquisition Date  7/3/2014 2:33:47 PM
Operator Ramu Sridhar
Instrument maxXis 10138

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 4.4 psi
Focus Not active Set Capillary 4500 vV Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset  -500 V Set Dry Gas 4.0 I/min
Scan End 1500 m/z Set Collision CellRF 350.0 Vpp Set Divert Valve Waste
Intens. [ +MS, 0.4min #23
x106
1.50
591.3223
1.25-
(0 o
N
1.004
0.75
0.50 592.3248
0.251
593.3267 595.2917
| 587.2886 589.3029 596.2948
0004 . . —L gl . — : —
584 586 588 590 592 594 596 598 m/z
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Analysis Info

Analysis Name  D:\Data\2014\PROF.M.PERIASAMY\JULY\D2.d

BRUKER MAXIS HRMS REPORT
School of Chemistry

University of Hyderabad

Acquisition Date  7/3/2014 2:55:45 PM

Method tune_low_Pos.m Operator Ramu Sridhar
Sample Name  D2-CHCL3-ACN Instrument maXis 10138
Comment
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 4.4 psi
Focus Not active Set Capillary 4500V Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset -500 v Set Dry Gas 4.0 l/min
Scan End 1500 m/z Set Collision Cell RF 350.0 Vpp Set Divert Valve Waste
Imens._ +MS, 0.0min #2
x105
1.501
607.2992
1.257
SCH
1.004
0.754
608.3015
0.501
0.25
609.3014
10.2996
603.2678 606.2912 610
0.00 : ‘.n‘ - I\" r PR b lu i s Ll L -t i : =
604 606 608 610 612 614 miz
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BRUKER MAXIS HRMS REPORT
School of Chemistry

University of Hyderabad
Analysis Info Acquisition Date  7/3/2014 2:45:15 PM
Analysis Name  D:\Data\2014\PROF.M.PERIASAMY\JULY\D4.d
Method tune_low_Pos.m Operator Ramu Sridhar
Sample Name  D4-CHCL3-ACN Instrument maXis 10138
Comment
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 4.4 psi
Focus Not active Set Capillary 4500 V Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset ~ -500 V Set Dry Gas 4.0 l/min
Scan End 1500 m/z Set Collision Cell RF 350.0 Vpp Set Divert Valve Waste
Intens. +MS, 0.3-0.4min #(20-22)
x105
606.2968
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BRUKER MAXIS HRMS REPORT
School of Chemistry

University of Hyderabad
Analysis Info : Acquisition Date  7/3/2014 2:21:48 PM
Analysis Name  D:\Data\2014\PROF.M.PERIASAMY\JULY\D1.d
Method tune_low_Pos.m Operator Ramu Sridhar
Sample Name D1-CHCL3-ACN Instrument maxXis 10138
Comment
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 4.4 psi
Focus Not active Set Capillary 4500 vV Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset -500 V Set Dry Gas 4.0 l/min
Scan End 1500 m/z Set Collision Cell RF 350.0 Vpp Set Divert Valve Waste
Intens. | +MS, 0.4-0.6min #(24-37)
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BRUKER MAXIS HRMS REPORT
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University of Hyderabad

Analysis Info
Analysis Name  D:\Data\2014\PROF.M.PERIASAMY\JULY\D5A.d

Acquisition Date  7/8/2014 1:10:23 PM

Method tune_low.m Operator Ramu Sridhar
Sample Name  D5A-CHCL3-ACN Instrument maXis 10138
Comment
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 4.4 psi
Focus Not active Set Capillary 4500V Set Dry Heater 200°C
Scan Begin 50 m/z Set End Plate Offset -500 v Set Dry Gas 4.0 l/min
Scan End 1800 m/z Set Collision Cell RF 350.0 Vpp Set Divert Valve Waste
Intens. | +MS, 0.4min #22
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BRUKER MAXIS HRMS REPORT
School of Chemistry

University of Hyderabad
Analysis Info ' Acquisition Date  6/5/2014 11:47:34 AM
Analysis Name  D:\Data\2014\PROF.M.PERIASAMY\JUNE\P3.d
Method tune_low.m Operator Ramu Sridhar
Sample Name  P3-CHCL3-ACN Instrument maxis 10138
Comment
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 4.4 psi
Focus Not active Set Capillary 4500 V Set Dry Heater 200°C
Scan Begin 50 m/z Set End Plate Offset -500 Vv Set Dry Gas 4.0 lI/min
Scan End 1800 m/z Set Collision Cell RF 350.0 Vpp Set Divert Valve Waste
Intens. +MS, 0.4-0.4min #(21-23)
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BRUKER MAXIS HRMS REPORT

School of Chemistry
University of Hyderabad

Analysis Info
Analysis Name

D:\Data\2014\PROF.M.PERIASAMY\JUNE\P4.d

Acquisition Date  6/5/2014 11:28:54 AM

Method tune_low.m Operator Ramu Sridhar
Sample Name P4-CHCL3-ACN Instrument maXis 10138
Comment
Acquisition Parameter
Source Type ESI lon Polarity Paositive Set Nebulizer 4.4 psi
Focus Not active Set Capillary 4500 V Set Dry Heater 200°C
Scan Begin 50 m/z Set End Plate Offset -500 V Set Dry Gas 4.0 I/min
Scan End 1800 m/z Set Collision Cell RF 350.0 Vpp Set Divert Valve Waste
Intens. +MS, 0.3-0.4min #(16-23)
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BRUKER MAXIS HRMS REPORT
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University of Hyderabad

Analysis Info : Acquisition Date  6/5/2014 11:13:25 AM
Analysis Name  D:\Data\2014\PROF.M.PERIASAMY\JUNE\P5.d
Methed tune_low.m Operator Ramu Sridhar
Sample Name P5-CHCL3-ACN Instrument maxis 10138
Comment
Acquisition Parameter
Source Type ESI lon Polarity Paositive Set Nebulizer 4.4 psi
Focus Not active Set Capillary 4500 V Set Dry Heater 200 °C
Scan Begin 50 m/z Set End Plate Offset ~ -500 V Set Dry Gas 4.0 l/min
Scan End 1800 m/z Set Collision Cell RF 350.0 Vpp Set Divert Valve Waste
Intens. +MS, 0.6-0.7min #(32-40)
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